SUMMARY Low dose corticosteroids are effective in suppressing synovitis in rheumatoid arthritis (RA), but there remains concern about their side effects, particularly osteoporosis. To examine the effects of low dose corticosteroids on bone loss in RA bone mineral density (BMD) was measured in the lumbar spine and hip for up to two years in 15 patients treated with these agents (mean dose prednis(ol)one 6-6 mg/day), 15 patients not receiving them, and 15 age matched controls. The initial BMD at both skeletal sites was significantly reduced in both patient groups compared with controls. The mean change in bone density was 0-2, 0-1, and -041% a year in the spine and -2*0, -1-9, and -1*0% a year in the hip respectively for the three groups. These rates of bone loss were not significantly different between groups at either site. These findings suggest that low dose corticosteroid treatment in RA is not associated with an increased risk of osteoporosis.
Standard teaching on the use of corticosteroids in rheumatoid arthritis (RA) is that they should be considered as a treatment of 'last resort', generally reserved for patients with severe disease refractory to other agents. '2 A recent survey of corticosteroid use in one hospital clinic, however, suggests actual clinical practice may be considerably different, with up to 30% of patients with RA taking low dose corticosteroids. Moreover, corticosteroids are effective in suppressing synovitis,3 and recently it has been suggested that the 'disease modifying' potential of low dose corticosteroids should be investigated if such doses could be shown to be acceptable in relation to potential adverse effects. 4 One of the side effects of most concern with corticosteroids is the risk of inducing generalised osteoporosis in patients who may already be 'at risk' for this problem. The role of corticosteroids in causing osteoporosis in RA is unclear, however, and two recent studies using dual Bone mineral density (BMD) was measured in the lumbar spine and femoral neck by dual photon absorptiometry on two to seven occasions in each patient over approximately two years. Bone mineral density was determined with a Lunar DP-3 dual photon absorptiometer (Lunar Radiation Corporation, Madison, Wisconsin, USA) using a gadolinium-153 source (44 keV, 100 keV, 40 GBq). Scans were made of three lumbar vertebrae and the right proximal femur. The BMD (g/cm2) was derived by dividing the bone mineral content of each region by the projected bone area. The radiation dose to the skin with this method is less than 100 ,uGy. For the lumbar spine scan the radiation dose to the ovaries in women is less than 200 ,uGy. The coefficient of variation with this method in our laboratory was 1-4% with cadaveric vertebrae and 2-6% in normal volunteers.
The BMD data were fitted to a linear regression against time to calculate rates of loss in each patient group. In subjects where BMD was measured on only two occasions the rate of loss was calculated as (final BMD-initial BMD)x 100/(initial BMD xinterval between measurements). Differences between groups were assessed by an analysis of variance. The chance of a type II error was also calculated.
Results
Serial measurements of bone density were performed in 15 women with RA receiving prednis(ol)one (mean daily dose 6-6 mg, range 3-10 mg), 15 women with RA not receiving corticosteroids, and 15 healthy women. Femoral neck BMD measurements were not possible in two patients (one receiving and one not receiving corticosteroids) because of previous bilateral hip replacements. Table 1 shows the clinical details of the three groups. There was no significant difference in age between any group or in disease duration between groups with RA, although there was a trend for patients treated with corticosteroids to have more severe disease, judged by functional class.
Analysis of variance showed the initial BMD in patients with RA was significantly reduced compared with controls. In the lumbar spine: F=3-7, p=0-033 and Fisher's test therefore showed that initial BMD in both RA groups was significantly reduced compared with controls. In the femoral neck: F=5-84, p=0006 with Fisher's test showing again that initial bone BMD in both RA groups was significantly reduced compared with controls.
The mean duration of follow up for BMD measurement was 2-02 years (range 1.09-2-53). 16 provides no information on the relative contributions of localised and generalised bone loss. Assessment of bone mineral at clinically important fracture prone sites, such as the spine and hip, requires direct measurement by either dual photon absorptiometry or computed tomography. Two recent studies have used the sophisticated technique of dual photon absorptiometry to examine axial bone mass in patients with RA treated with low dose corticosteroids. In the first study no difference in lumbar spine bone density could be shown between patients treated with low dose prednisolone (mean daily dose 8-9 mg) and normal controls.' In the second study BMD of the lumbar spine and hip in 44 women with RA who had received low dose prednisolone (mean daily dose 8 mg) was not significantly reduced compared with that in 40 patients who had not received these drugs.6 A subsequent study of male patients with RA receiving higher doses of prednisolone (mean daily dose 10 5 mg) did show a significant reduction in lumbar BMD compared with those not taking them. 17
These findings suggest there may be a dose-response relation, with doses of prednisolone below 8 mg/day being relatively safe but doses above 10 mg/day producing clinically important bone loss.
Because there may be problems associated with attempting to investigate a temporal process by a cross sectional study the present longitudinal study was performed. These data confirm our previous findings6 and suggest that low dose corticosteroids do not increase bone loss above the rates seen in patients with RA not receiving them. In the femoral neck rates of bone loss in both patient groups were marginally greater than in the control group and greater than reported rates of age related bone loss.'8 This may reflect localised hip disease or reduced mobility, though the differences between groups were not statistically significant.
It has been suggested that a period of rapid bone loss occurs soon after corticosteroids are started.i9 In our study the patients were already receiving corticosteroid treatment before the first BMD measurement so it might be that an early phase of more rapid loss had been completed at the time of entry to the study. There was no significant difference between the two patient groups in their initial BMD, however, though BMD in both groups was significantly reduced compared with that in the control subjects, so it is unlikely that an early period of more rapid bone loss had occurred. 
